*Product ingredient source information may be entitled to confidential treatment*

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, B.C. 268460

GEFICE OF CHEMICAL SAFETY AXD POLLUTION PREYENTION
CGEFICE QF PESTICIRE PROGIRAMS REGISTRATION IVISION (TH51%

DP BARCODE No.: 400991, 399312, 395008,; EPA Req. No.: 88685-R; DECISION No.:455232
PRODUCT NAME: Glufosinate-Ammonium Technical;; PC Code(s): 128850; ACTION CODE: R310;

DATE: April 17, 2012
SUBJECT: Product Chemistry Review of Glufosinate-Ammonium Technical TGAI
FROM: Akiva Abramovitch, Ph.D,

Technical Review Branch / RD (7505P)

THROUGH:  Shyam Mathur. Ph, D. ;
Product Chemistry Team Leader g]gd/\/\ g ] ? ct // L..M

Technical Review Branch/RD (7505P)

TO: Michael Walsh / Kathryn Montague, RN 23
Herbicide Branch / RD (7505P)

DECISION No.: 455232

File Symbol No.: 88685-R

PRODUCT NAME: Glufosinate-Ammonium Technical
PC Code: 128850

REGISTRANT: Qrion GFS, LLC

USE: Herbicide

FOQODUSE: Yes[X] No[]

MRID Numbers: 486073-01 through 486073-03

INTRODUCTION:

The regisirant submifted Group B data in MRID 487894-01 to address deficiencies cited in previous
communications and supplement the previously submitted application for the registration of glufosinate-
ammonium TGAI produced by

The registrant has previously submitied & proposed CSF for basic formulation dated 8-18-11 and the
supporting group A data with MRIDs 486073-01 through 486073-03). The registrant has claimed that the
proposed Glufosinate-Ammonium TGAIMUR is substantially similar to the registered product
Glufosinate-Ammonium Technical (manufactured by AgrEve USA Co., N. Muskegon, M), with Reg. No.
264-846.

TRB has been asked to evaluate the product chemistry data submitted and determine the acceptability of
the data and CSF dated September 10, 2011.
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*Product ingredient source information may be entitled to confidential treatment*

DP BARCODE No.: 400-991. 399312, 395006; EPA Reg. No.: 88685-R: DECISION No.:.455232
PRODLUCT NAME: Glufosinate-Ammonium Technical;; PC Code{s): 128850; ACTION CODE: R310;

SUMMARY OF FINDINGS:

1. Group A guidelines;

830.1550 (Product identity & composition)

Data for the identity and composition of the product were provided. The active ingredient is present at a
nominal concentration of 98.6%. The nominal concentrations given on the CSF for the impurities present
in the product at >0.1% w/w do not agree with the results of the preliminary analysis but an accetable
explanation was provided. The product chemistry data submitied corresponding to Guideline 830.1550
satisfy the data requirements of 40CFR§158.320.

830.1600 {Description of materials used to produce the proguct}

The registrant provided a list of suppliers and M3SDSs for the materials used {o produce the product. The
product chemistry data submitted corresponding to Guideline 830. 1600 satisfy the data requirements of
40CFR§158.325.

830.1620 (Description of production process)

A description of the production process at thm facility was provided. The
product chemistry data submitted corresponding to Guideline 830.1620 satisfy the data requirements of

40CFR§158.330.

830.1670 (Discussion on the formation of impurities)

A discussion of the origin and mechanism formation for the impurities in the product was provided. The
product chemistry data submitted corresponding to Guideline 830.1570 satisfy the data requirements of
40CFRg§158.340.

830.1700 (Preliminary analysis)

Results of a five-batch preliminary analysis were provided, and the content of a.i. ranged from 98.6% to
100.2%. The product chemistry data submitted corresponding to Guideline 830.1700 satisly the data
requirements of 40CFR§158.345.

830.1750 (Certified limits)

Certified limits were provided for the active ingredient, and upper certified limits were provided for the
impurities in the product. The proposed ceriified limits of the impurities in the CSF do not concur with the
results of five batch analyses for the impurities but the registrant provided acceptable explanation how the
propesed certified limits have been calculated in the CSF {dated 08-10-11). The data requirements was
satisfied

£30.1802 (Enforcement analvtical method)

A description of the enforcement analytical method was provided. The active ingredient content was
quantified using HPLC/UV. The method was validated for accuracy, precision, and linearity. The product
chemistry data submitted corresponding to Guideline 830.1800 satisfy the data requirements of
40CFRE158.355.

830 series group B quidelines (physical.-chemical properties)

The registrant submitted Group B data in MRID 487894-01 and satisfied data requirements with the
exception of storage stability and corrosion data

78]
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*Product ingredient source information may be entitled to confidential treatment*

DP BARCODE No.: 400.991. 399312 385006; EPA Reg. No.: BBGBS-R; DECISION No.:455232
PRODUCT NAME: Glufosinate-Ammonium Technijcal;; PC Code(s}: 128850; ACTION CODE: R310;

CONCLUSIONS:

The TRB has reviewed the product chemistry data submitted for Glufosinate-Ammaonium Technical
(produced by _> and has conciuded that the
data reguirements have been satisfied with the exception of the storage stability and corrosion data.:
1. The product chemistry data submitted for guideline 830 Series group A are acceptable.

2. The product chemistry data corresponding to 830 series group B {physical-chemical properties) are
acceptable but storage stability and corrosion data remain as data gaps

3. The nominal concentrations given on the CSF for the impurities present in the product at >(.1% w/w do
not agree with the results of the preliminary analysis but the registrant provided an acceptable
explanation on how the certified limits for the impurities have been calculated.

4. Thigproduct with a tabel nominat concentration of 98.6% and the cited product EPA Reg. No. 264-646
are not substantially similar since the cited product is only 95% pure product and below the lower
certified limits of this product.

8. The registrant addressed the issues related to the nominai concentrations of the active ingredients and
the impurities. The lower certified limit of the aclive ingredient 95.6% is above the nominal
concentration of the cited product.

6. The CSF dated September 10, 2011 is acceptable (The pH was corrected to 3.75 based on the Group
B data-reported as 7 on the CSF in box 8},

830.1550_Product identity & composition: (MRiD No. 488073-01)
Common Name: Glufosinate
Chemical name (CAS}). Ammonium (+}-2-amino-4-(hydroxymethylphosphinyi)butanoate

({UPAC): Ammonium 4-{hydroxyl{methyl}phosphinoyl}-DL-homoalaninate OR ammonium
Dl.-homoalanin-4-yl{methyl)phosphinate

CAS No.: 77182-82-2
PC Code No.: 128850
Empirical Formula: CsHisN»O4F

Molecular Weight: 1€8.2

9 rNH2 +
0H3~—{;’-C Hs—CH,~CH NH,;
o oH
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DP BARCODE No.: 40(5991. 389312, 385006; EPA Reg. No.: 88685-R; DECISION No.:455232
PRODUCT NAME; Glufosinate-Ammonium Technical;; PC Code(s): 128850; ACTION CODE: R310;

Table 1. Manufacturing and mpurity Data for Glufosinate-Ammonium Technical TGAI

GLN Reguirement MRID Status Details and for Deficiency
The nominal concentration of a.i.
(98.6%) is supported by the five-baich
analysis and agrees with the product
- label. The nominal concentrations given
830.1550 E;%d;;’;i:%i“t'ty and 486073 | A | on'the CSF for the impurities present in
the product at >0.1% wiw do not agree
with the results of the preliminary
analysis, and no explanation was
provided.
Description of materials 486073- An acceptable description and
830.1600 | used to produce the 01 A composition of the starting materials
product was provided.
830.1820 Description of production | 48607 3- A An acceptable description of the
' process 01 production process was provided.
. , . 486073- The Impurities potentially present in the
830.1670 | D/scussion of formation | ¢ A | product were identified and ther origins
of impurities .
were provided.
. , 486073 Acceptable results of a five-batch
830.1700 | Preliminary analysis 02 A analysis were provided.
488073- The lower certified limit for the active
01 ingredient is based on the standard
lower cerified limit. The upper ceriified
limit is 100%. Upper certified limits
830.1750 | Ceriified limits A were provided for the impurities present
in the product at >0.1%. The registrant
has proposed non- standard certified
limits for the impurities, but no
justifications have been given.
Enforcement analytical 486073- The a.i. content is determined using
830.1800 | methed 02 A HPLC/UV. The method was validated
486073- for accuracy, precision, and linearity.
03

A = Acceptable; N = Unacceptable (see

progress ; U = Up-grade {additional information required},

Deficiency}; N/A = Not Applicable; G=Datagap; | =In
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DP BARCODE No.: 400991, 399312, 395006; EPA Reg. No.. 88685-R; DECISION No.:455232
PRODUCT NAME: Glufosinate-Ammonium Technical;: PC Code{s): 128850; ACTION CODE: R310;

830 Series Subgroup B (Physical-Chemical Properties)

Table 2: Physical and Chemical Properties of Diflubenzuron Technical TGAI

GLN Reguirement WMRID Status Result or Deficiency

830.8302 | Calor 487894-0t A White

830.6303 | Physical state 487834-01 A Solid, powder

830.6304 | Odor 487854-01 A No odor
Stability to normal and Stable under condifions of manufacture and

830.6313 elevated temperatures, 48789401 A storage. Does not come into contact with
metals, and metal ions metals/metal ions/high temperatures .
Oxidation/reduction: . N .

830.6314 chemical incompatibility 48789401 A Stable to oxidizing and reducing agents.

830.6315 | Flammability N/A Selid product

830.6316 Explodability N/A None

830.6317 Storage stability I Cngoing.

830.6319 Miscibility - NiA Solid product

830.6320 Corrgsion characteristics ! Cngaing.

§30.7000 pH 487894-01 A 375

830.7050 UvAiisible absorption W

830.7100 Viscosity N/A Solid product

830.7200 Melting point 487894-01 A 209 C (decompose)

830.7220 Botling point N/A Solid product

830.7300 Density 487894-01 A 1.373 gm/iml
Dissociation constants in Molecule does not have the functionality to

830.7370 | water (DC) N/A require this guideline test

830.7550 Partition coefficient W Hydrophilic

830.7840 Water solubility ' W High

830.7850 Vapor pressure W Solid decomposes

A = Acceptable, N = unacceptable {see Deficiency), N/A = Not Applicable; G = Data gap; 1 = In progress ;
U = Up-grade {additiona! information required); W = waivers

830.1800 {Enforcement analytical method): (MRID Nos. 488073-02 & 486073-03)

The enforcement analytical method to determine the active ingredient content in Glufosinate-Ammonium
Technical is HPLC/UV. The method is described as follows:
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D BARCODE No.: 400991, 359312, 395006; EPA Reg. No.: 88685-R; DECISION No.:455232
PRODUCT NAME; Glufosinate-Ammonium Technical,; PC Code(s): 128850, ACTION CODE: R310;

Appendix 1 Anatytical Method No. ANO91208A-A (Active Ingredient Assay)

ASSAY: Active Ingredient METHOD NO.. AN091208A-A

MATRIX: Glufosinate Ammoniumn TGAI | ISSUED: 24 March 2011

APPROVAL: W Bruce Craig

L SUMMARY

Glufosinate Ammonium TGA! samples {ca 500 mg) are assayed for active ingredient
content by HPLC with u,v, detection at 205 nm, following dissolution in mobile phase
{100 mL)}.

IL REAGENTS

1. Glufosinate Ammonium TGAI ,

2. Glufosinate Ammonium, certified analytical standard

3. Potassium Phosphate, monobasic, AR Grade or equivalent
4. Water, HPLC Grade

HI. APPARATUS

1. HPLC: ThermeFinnigan Surveyor

2. Column: PRP.X100 Anion Exchange, 250 x 4.1 mm, 10 um
3. Balance: Mettler AE163, 4/5 Figure Analytical Balance

4,  Glassware: General Laboratory

5, Data Handling: . ThermoElectron XCalibur 2.0 SR2

IV. EXPERIMENTAL CONDITIGNS

The following conditions have been established using 2 ThermoSurveyor HPLC.

Chromatographic conditions may be changed to obtain satisfactory performance with
other instruments provided adequate resolution and sensitivity are achieved.

Instrument: ThermoSurveyer HPLC
Column: PRP-X100 Anion Exchange, 250 x 4.1 mm, [G pm
Mobile Phase: Potassium Phosphate monobasic {KH;PO,)
60 mM in Water
Injection Velume: 10 pL
Flow Rate: 1.5 mL/min
Temperature: 45°C
Detection: u.v. at 205 nm
Run Time: 10 min
Retention Times: Glufosinate Ammonium at ca 2.8 min
Data Handling: ThermoElectron Xcalibur 2.0 SR2
&
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DP BARCODE No.: 400uv1, 399312, 395005; EPA Reg. No.: 88685-; DECISION No.:455232

PRODUCT NAME: Glufosingte-Ammenium Technigal;; PC Code(s): 128850; ACTION CODE: R310;

v,

PREPARATION OF STANDARD SOLUTIONS

Routine Analysis:

Accurately weigh Glufosinate Ammonlum analytica! standard (ca 500 mg) into &
100 mL volumetric flask, add exactly 100 mL, of mobile phase and shake to dissolve.
Linearity of Response Validation;

A series of Glufosinate Ammonium solutions will be prepared by accurately weighing
Glufosinate Ammonium TGAT {ca 250, 350, 450, 550, 650 and 750 mg) into each of 6,

100 mL volumetric flasks. Add exactly 100 mL of mobile phase and shake to dissolve.

PREPARATION OF QUALITY CONTROL SOLUTIONS
Routine Analysis:

A single semple is prepared for routine use in an identical manner to the analytical
standard,

idation:

Prepare a series of Glufosinate Ammonium solutions by accurately weighing
Glufosinate Ammonium analytical standard (ca 400, 400, 500, 500, 600 and 600 mg)
into each of 6, 100 mL volumetric flasks. Add exactly 100 ml, of mobile phase and
shake to dissolve,

PREPARATION OF METHOD PRECISION SAMPLES

Weigh, to the nearest 0.1 mg, sufficient sample to contain 500 mg from a batch of
Glufosinate Ammenium TGAJ into a 100 mL volumetric flask. Add exact!ly 100 mL of

-mobile phase and shake to dissolve. Prepare & samples in this way.

Viil. PREPARATION OF SAMPLES

IX.

xl

Weigh in triplicate, to the nearest 0.1 mg, sufficient sample to contain 500 mg
Glufosinate Ammonium TGAI into a 100 mL volumetric flask. Add exactly 100 mL of
mobile phase and shake to dissolve.

ANALYSIS OF SAMPLES

Inject 10 pL of each solution into the chromatograph using the conditions described in
Section I'V. All standard and semple solutions are injected in duplicate and the peak
area for each injection recorded.

A calibration bracketing technique is employed as follows:
Standard, sample, sample, sample, QC, Standard, elc.
CALCULATIONS
Integration of all samples is performed using ThermoElectron Xealibur 2.0 SR2,

Measure the peak areas and calculate the response factors (f; and £) for the two
standards bracketing the 3 individual Glufosinate Ammonium TGAI samples and the
QC recovery sample.
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PP BARCODE No.; 400.:991, 389312, 395006, EPA Reg. No. 8868$-R; DECISION No.:455232
PRODUCT NAME: Glufosinate-Ammonium Technical;; PC Codels): 128850; ACTION CODE: R310;

where: Hs = Mean area of Glufosinate Ammonium in the calibration solution.
S = mass of Glufosinate Ammonium in the calibration solution (mg).

The two response factors (f1 and 2) should be within 2.0% otherwise repeat the assay
of the complete group (Standard, Sample 1, Sample 2, Sample 3, QC, Standard)

. Hw
Calculation: Active content (% w/w) = Few x100

whers: Hw = area of Glufosinate Ammonium in the sample solution,
f = meanresponse factor (front f1 ahd £2).
w = mass of spmple taken {mg).

Assess the system suitabillty parameters of column efficiency, tailing factor and
resolution ratio on a typical sample in accordance with USP, 28th revision, 2005, or
equivalent,

The registrant described the validation of the method as follows:

1.1  Validation of Active Ingredient Assay (Analytical Method No. ANG9I208A-A)
10.1.1 System Suitability (According to USP, 28" Revision 2005)

System suitability was assessed on an Glufosinate Ammonium analytical standard sample
{Batch No, EPP/IMD/001/gNMR, 491.9 mg, centified purity of 99.47% wiw),

Column Efficiency (base} = 1412 (Glufosinate Ammonium)
Tailing Factor = 2.13 (Giufosinate Ammonium)

The active ingredient assay method was found to be specific and sensitive for the purposes of
the assay with no interfering peaks noted.

10.1.2 Determination of Linearity of Response

A plot of peak area ratio of Glufosinate Ammonium to internal standard vs. mass of
Glufosinate Ammonium in the samples demonstrated excellent linearity, indicated by a
corvelation coefficient of 0.9999.

Table 1 Linearity of Response: Aetive Ingredient Assay (Analytical Method No.
ANOS1208A-A)
Concentration

Glulosinete Nomina! Mean Cormelatish

Ammanium [ Concentration Determined Peak Arcas Determined Peak| Coefficient
TGA] %% whwi Arca

(mp/mL)
2.57 514 1939705 1952055 Lo45ERO
345 6240 1597875 2619599 2608737
4.53 9G4 3370088 3415924 3393006 49909
557 i1} 4143151 4100960 4122056 ’
6486 133.2 4907358 4934025 4920724
1.56 151.2 S45B418 5528154 5508306
8
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DP BARGODE No.: 400991, 309312, 395006: EPA Reg. No.: 88685-R: DEGISION No.455232
PRODUCT NAME: Glufosinate-Ammonium Technical;; PC Code({s): 128850 ACTION CODE: R310:

10.1.3 Determination of System Precision

The coefficient of variation of 0.3% indicated good system precision.

Table 2 Bystem Precision: Active Ingredient Assay (Analytical Method No,
ANGDI208A-4)
Mss of Neminal Cosflicient of
Giufosinsic Ammonivm Coneentration DCetermined Mean Deterrnined Yarigtion
fma} (3 wiw Pesk Area Peak Area %)
IVEEL 1S
3740807
754868
3740760
3TIBIR
$H19 984 1755462 37430607 0.3
3752719
3742882
TS
ynnn

1+0.510gC}
Horwitz Valug (3%RSDr) = i B 007
=134
System Precision < Proposed upper 2ecepmbie RSDr fimit Tor §GD%
Where C =conzentmtion, C=i at 100% whw

10.1.4 Determination of Method Precision

The coefficient of variation of 6.6% indicated good precision for the method.

Table 3 Methed Precision: Active Ingredient Assay (Anglytical Method No.
ANG9120BA~A)
Mpzes of Mean Mesn Overall Mean

Glulosinete B Cetermined Determined Determined | CoefFicient of

A ke Determined Mass (mg} M Concentrntion | Concentration Veriation
TGAL Renlicate | Replicate 2 fmgd &4 whw} 196 whw {4
3016 495.F 4563 4957 989
SIES 493.0 5059 4990 976
4923 4342 488.5 4564 988
492,35 476.F 483.9 4200 975 952 0k
5057 453.6 4993 499.6 983 ;
5484 5303 5363 5333 978
5026 498.1 4824 4903 975
5082 499.7 4994 4996 9%3

Horwitz Value (36RsDg = 200 20 0.6

=1.34
System Precision < Praposed uppsr accepabls RSDr [imil for 100%

VWhere £ = concentration, C=1 at 10095 why

16.1.5 Determinatior nf Assay Accuracy and Precision

The overall assay aceuracy {n=6) of 100.0% with a correspending precision of 0.6% was
obtained for Analytical Method No. ANO9t208A-A, indicating an acceptable method of
analyeis for Glufosinate Ammoniurn.
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*Manufacturing process information may be entitled to confidential treatment*

Tabled Asssy Accuracy and Precision; Active Ingredient Assay (Analytical
Method No. ANQS1208A-A)
emmglind Nominal D o 2 Mean Crversdl M Coufli r
Glufosinate omin 2 eterznin ean icienl o
Ammaniam | Concentration Detesmined Muss {mp) Mass Recavery Recovesy Variation
{mg} (hwiw) | Replicie? | Replicaic? {ing} 53] (%) %)
39041 ca 30 39%.1 3953 3967 t00.7
4152 oa 86 a7 4185 4151 99.9
5020 ca 100 4992 5038 501.5 90,9 100.0 06
5076 e LG SHLE 5157 5109 100.7 ‘ G
609.5 ca k20 6012 607.9 6046 992
6108 oz | 20 411.8 €03.7 607.8 99.5

Identification of the active ingredient was confirmed by mass spectrometry and infrared
spectrophotormnetry.

830.1600 (Description of materials used to produce the product): (MRID No. 483076-01)

The registrant described the materials used fo produce the product (listed on the bottorn line) as follows:

MSDSs were provided for the materials.

14
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“Product ingredient source information may be entitled to confidential treatment”

*Manufacturing pro:t:ess information may be entitléd to confidential treatment*

DP BARCODE No.:299312 & 325006; EPA Reg. No.: 88685-R; DECISION No..455232
PRODUCT NAME: Clufosinate-Ammonium Technical;; PC Code(s): 128850; ACTION CODE: R310;

830.1620 {Description of production process): (MRID Ng. 486073-C1)
Giufosinate-Ammonium Technical will be manufactured by_
B e registrant described the production process as follows:

Manufacturing Pracess




*Manufacturing process information may be entitled to confidential treatment*

2
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*Manufacturing process information may be entitled to confidential treatment®

DP BARCODE No.:398312 & 395006 EPA Reg. No.: 88685-K; DECISION No..455232
PRODUCT NAME: Glufosinate-Ammonium Technical,; PC Code(s): 128850, ACTION CODE: R310;

830.1670 (Discussion on the formation of impurities}: (MRID No. 486073-01)

The registrant described the formation of impurifies as follows:

i
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*Manufacturing process information may be entitled to confidential treatment*

DP BARCODE N0.:399312 & 395006; EPA Reg. No.: 88685-R; DECISION No.:455232
PRODUCT NAME: Glufosinate-Ammonium Technijcal;; PC Code(s): 128850; ACTION CODE: R310;

830.1700 {Preliminary analysis): (MRID No. 486073-02)

Results of the preliminary analysis for the active ingredient and impurities in Glufosinate-Ammonium
Technical were as follows:

830.1750 (Certified limits). (MRID Ng. 486073-01)

The certified lfimits for Glufosinate-Ammonium Technical are provided on the CSF (dated 9/10/2011}. The
lower ceriified limit for the active ingredient is within the OCCSP 830.1750 recommended range; the
upper certified limit is 100%. The certified limits for the impurities provided in the CSF do not concur with
those given in the CSF but the registrant gave an acceptable explanation of how the limits have been

calculated for the impurities.
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